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(a) 

compr is irpg-^nydi 



(b) 



roxycarj 



t A m ethod of /reparing a substantially 

environmentally benign deic/g -potion, said method 
comprising: 

y = ~ industrial waste stream 
recoveri/g an in auslIi£U 

-car/oxylic acid; and 

Sizing at least a portion of 
■ ds m said recovered waste stream with 
to convert said portion of 
lyca^H^cid. to water soluble hydroxycarboxylic 

A deicing compos it in comprising a water 
soluble hydroxycarboxylic acid estir. 

3. A deicing composit/on as defined in Claim 2 

lr\<\ ester is selected from 
wherein said hydroxycarboxylic rfcid 

, qHM of hydr^xyformate, hydroxyacetate , 
the group consisting or nyuy* / 

• hvdr/xyWtyrate, hydroxylaurate , 

hydroxypropionate, nyoroxy«j y 

LijOt-<= hvdroxybenzoate, and 
hydroxypalmitate, hydroxyzine , ad- 
mixtures thereof 

«. a deicing composition as defined in Claim 3 

nerein said hydroxycarboxy'lic acid ester comprises an alxyl 
lactate. 

5. A deicing /composition as defined in Claxm 
further comprising a 2 molecular weight glycosides. 



w 
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. . -c /defined in Claim 2 

6 . a deicing composition csyaenm. 

further comprising a lignin compound 

7 . A deicing composition /as defined in Claim 2 
further comprising an anionic hydro^ycarboxylic acid salts 

alone or with amino acids. 

r-n-^rJn defined in Claim 2 

8. A deicing compositio/n as aeim 

,„u, 0 Jifs of dicarboxyiic acids 
further comprising water soluble saflts 

having at least three carbon atomfs . 

9 a deicing composition as defined in Claim 8 
.herein said dicarboxyiic acid /is selected from the group 
consisting of adipic acid, suc/cinic acid, glutaric acid, 

malonic acid and mixtures ther 

/ l 1( .L n defined in Claim 2 
10 . A deicing co/fipo/sititon as a 



wherein said hydroxycarbo, 
the group consisting o 
methyl lactate, ethy 
ethylenecarbonate , gl 



.na 



irn 



ester is selected from 
actate, glycol Lactate, 
te, ethyl levulinate, 
arbonate, pipecolate, 



t etranydrofurfuryl -Jtate^ 
tetrahydrofuroate, glucose Jlutamate, and mixtures tnereof. 

U. A deicing exposition as defined in Claim 2 
further comprising a ..It sJlected from the group consisting 
0£ sodium lactate, cesium ajetate, sodium acetate, potassium 
acetate, sodium formate, sUum citrate, lysine glutamate, 
sodium glucoheptonate, solium and potassium salts of adipxc, 
gl utaric, succinic and milonic acids, lignin sulfonate and 
mixtures thereof. 

\ 



1028-001A 

18 

■ + ; ^-n 7=: defined in Claim 2 
12. A deicing composition ds aerm 

■m Lt-pr is obtained by 
wherein said hydroxycarboxyl ic acid /ester 

i ;r -.rids Contained in industrial 
alcoholizing hydroxycarboxyl ic acids ton 

■h waste streams co/prising distiller grain 
waste streams, said waste str-ama . ^ 

solubl es. w h .y. PU1P »m „1.=K uJor. furluryl -riv-ti™. 
£rom oats or fixtures th ereo £ . «i » an .1*1 alcohol. 

• «n nq defined in Claim 2 
L3 . a deicing composition as 

i .lJholvsis resulting from the 
which is obtained by internal alcdholysis 

^cti/led wood, agricultural 
acid treatment of pre-distifled 

fermentation and/or milk fei 

14 . A method as^ 
waste stream further compj 
step further comprises co^ 
sugars to glycosides. 

15. A method as ^fin^ in Claim 1 wherein said 
SU gars are selected from the/group^consisting of sorbitols, 
maltoses, glucoses and mixtures thereof. 

1 6 . a method of preparing a substantially 
deicing composition, said Lthod comprising: 

(a) recovering/ an industrial waste stream 
comprising a water solublf hydroxycarboxyl ic acid, and 

(b) adding ai effective amount of a freezing 

nHto said industrial waste stream, 
point lowering compound/ to said 

nnint lowering compound selected from the 
said freezing point loweriuy 

„f water soluble hydroxycarboxyl ic acid 
group consisting of waiter 

esters, glycosides and/mixtures thereof. 



tion . 

in Claim 1 wherein said 
' s and said alcoholizing 
at least a portion of said 



comp< 
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. ■ n f nrpnariiq a substantially 
17 . a rnethoa of preparyuy 

environmental .enign deicing coition, said method 
comprising: 

i r/rius trial waste stream 

( a) recovering an irj[ausuLJ.a 

comprising a sugar compound; and 

u i • inn fl t leJst a portion of the sugar 

(b) alcoholizing at least a p 

,ound in said recovered -ea» with an alKyl 

aiccnoi to convert said portion /oi sugar compound to alKyl 

glucosides . 

18 . A method 

sugar comprises gluct 
ethanol and said alky: 

19. A me> 
environmentally benign deling 

comprising: 

. / an industrial waste stream 
(a) recovering an mausrnax 

+ ar cniub/e hvdroxycarboxylic acid; and 
comprising a water soiuoie nyu y 

(b , reacting/ at least a portion of said water 
soluble nydroxycarboLic acid to form 
hydroxycarboxylic acid/ salts. 



in Claim 17 wherein said 
alkyl alcohol comprises 
comprises ethyl glucoside. 
ff preparing a substantially 
:in g imposition, said method 



anionic 
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^i-inn a/d/or anti-icing a 
20. A method for deicing anu/ 

surface, said method comprising: 

• i cllT - f , re a composition comprising: 
applying to said surface a corny 

^/o,- * n ri-/icing agent comprising 

(a) a deicing and/or antiVicmy y 

„«- of/ a hvdrocarbyl aldoside 
at least about 15 weight percent of/ a hyd 

and 

(b) water. 

21 . A method as defini in Claim 20 wherein said 

h ydrocarbyl aldos.de comprises L alxyl aldoside. 

^T^L^a ; n riaim 20 wherein said 

22. A method/is defied in Claim ; 

,„ selected from the group consisting 

hydrocarbyl aldoside/is selecreu 

/ h„« / Ulltosides, maltotriosides, 
of glucosides, futanosidesJ i*|ltosia 

glu copyranosides L mixtur/s i/ any of the foregoing. 

23. A Jethod as LL in Claim 21 wherein said 
.1*1 aldoside coLrises /^-methyl glucoside. 

24. A W4 defined in claim 20 wherein said 
hydrocarbyl aldoside comprises! sorbitol . 

25 A method/as defiled in Claim 20 wherein sard 
d eicing and/or anti-ling composition further comprises a 
peering point lowerfg additive selected from the group 
consisting of hydrox/carboxylic acid salts, acetate salts. 
£ ormate salts, citrite salts, amino acid and their salts, 

>h Jlits lignin components, boric acid at 
dicarboxylic acid s/alts, iiuu-l 

its salts and mixtures thereof. 
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c- „w in rL^im 24 wherein said 
26. A method as defxned in Claim 

,, iHvp Ls sel/cted from the group 
freezing point lowering additive is sex* 

, -=,♦-■=, res/urn acetate, sodium 
consisting of sodium Lactate, cesiu 

acetate, potassium acetate, sodium formate, sodium citrate, 
lysine glutamate, sodium gluconate , sodium and 

■ ^intar/c succinic and malonic 
potassium salts of adipic glutaric, 

Jr, nnnin sulfonate and 
acids, boric acid, sodium borate, lignm 

mixtures thereof. f 

27 . A de-icing /and/or anti-icing agent 

composition comprising: 

( a) a hydi/xvcarbo^ylic acid salt, 



irocarbyl/ 



(b) a hy 

(c) wat 

28. A composition fts 
said hydroxycarbo 



dylic ac 



lgoside and 



defined in Claim 27 wherein 
alt comprises sodium lactate. 



29 a * defined in Claim 27 wherein 

said hydrocarbyl aldosi/e compos an alRyl aidoside. 

30. A composition as defined in Claim 27 wherein 
sai d hydroc.rhyl alls ide is selected from the 9 roup 
consist^ of gl/cosides, furanosides. maltosides, 
mal totriosides. oluc/opyranosides and mixtures of any of the 

foregoing. , 

31. A m/thod as defined in Claim 29 wherein said 

.UC1 aidoside co/prises alpha-methyl glucoside. 

/ ^ *„«h in claim 27 wherein said 

32. Aimethod as defined in Claim 

hydrocarbyl aldokide comprises sorbitol. 
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■-•^ ac Hpf/ned in Claim 27 further 
33. A composition as aeiineu 

comprising a freezing point lo„eri/g additive selected from 

the group consisting o £ ces 1B » /acetate, sodium acetate, 

BHjl1ffl fn-rmJie sodium citrate, lysine 
potassium acetate, sodium formate, 

^^/CatL sJodium and potassium salts 
glutamate, sodium glucoheptonatfe , aooi 

/ • /Ah /clonic acids, boric acid, 
of adipic, glutaric, succinic hfa m< 

sodium borate lignin s 

34 . A 

composition comprising 

(a) a hydrocarbyl aldoside, 

(b) a hydroxy/arboxylic acid ester, and 

(c) water. 



nd mixtures thereof, 
and/or anti-icing agent 



